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Summary text for the table of contents 18 
Research on livestock often targets commercial benefits of livestock while neglecting household-19 
oriented benefits. The main objectives of raising cattle were studied using the analytical 20 
hierarchy procedure. The findings showed that 98% of households raise livestock to derive non-21 
market benefits such as draft power, saving and financing, and insurance. This highlights the 22 
importance of taking into account the objectives of livestock keepers when formulating policies. 23 
  24 
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Abstract. 25 
In sub-Saharan Africa, research aimed at improving household livelihoods through cattle 26 
often targets commercial benefits while neglecting household-oriented benefits. The latter are 27 
rarely articulated, and their comprehensive role in livelihoods is little understood by 28 
policymakers. The main objective of this study was to assess household-oriented benefits of 29 
cattle as a basis for formulating appropriate policies. Data were collected from 192 households 30 
selected through multistage random sampling in Mabalane District of Mozambique in 2009. The 31 
main objectives of cattle raising were identified and ranked in order of importance using the 32 
analytical hierarchy procedure. Ninety-eight percent of households kept cattle primarily to derive 33 
various type of household-oriented benefits e.g. draft power, financing, insurance, saving, social 34 
status and bridewealth. Few (2%) households kept cattle mainly for commercial benefits. The 35 
households secured financing, insurance and saving primarily by capital accumulation through 36 
herd expansion, e.g. after a good crop harvest, using the profit to purchase a young calf, an ox or 37 
a heifer. Households reporting social prestige as an important objective for raising cattle were 38 
mainly those already with high social status. In Mabalane District, a large herd of cattle is 39 
considered evidence of one’s ability to manage communally owned resources. This suggests that 40 
the functions of draft power, financing, insurance and saving play important roles in the 41 
livelihoods of most of agro-pastoral households in Mozambique – arguably more important than 42 
meat and milk. The reliance on financing, insurance, and saving benefits of cattle, as well as the 43 
low level of milk and meat marketing, could be explained by the low level of development 44 
within the district, exacerbated by the civil war that ended in the 1990s. 45 
 46 
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 49 
Introduction  50 
Poverty in sub-Saharan Africa (SSA) is prevalent in rural areas, where 70% of the poor live 51 
(Arouna et al. 2017). Current estimates indicate the rural population will continue to outnumber 52 
the urban population (Østby 2016). Most rural households in SSA depend on agriculture, which 53 
accounts for about 30% of the region’s gross domestic product (GDP), 20% of merchandise 54 
exports and 60% of employment (CIA 2016). Livestock production accounts for approximately 55 
35% of agricultural GDP; if household-oriented benefits were added, the contribution would be 56 
higher (Barrett 1991; Ng’ang’a 2011). The World Bank estimates about 10% of households 57 
depend directly and 58% indirectly on livestock for their livelihoods (Delgado et al. 2001). 58 
 59 
Approximately 41% of all arid and semi-arid lands (ASALs) in SSA are in eastern and southern 60 
Africa, mostly inhabited by pastoralist and agro-pastoralists (Tessema 2012). Approximately 61 
38% of Mozambique is classified as ASALs. For pastoralist and agro-pastoralist communities, 62 
livestock are important to livelihoods in at least six ways (Livestock in Development 1998; 63 
Ng’ang’a et al. 2016): i) as a source of income; ii) as one of the few affordable appreciating 64 
assets available to the rural poor – especially women; iii) as source of manure and draft power, 65 
which are vital in soil fertility preservation and sustainable intensification of farming systems; 66 
iv) to allow poor households to exploit common property resources such as open grazing areas, 67 
to earn income and derive additional benefits; v) to enable income diversification through 68 
livestock products, so reducing total income variability (Hänke and Barkmann 2017); and vi) to 69 
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provide a vital and often sole income source for the poorest and most marginalised rural poor 70 
(Ng’ang’a et al. 2016). Additionally, livestock are also used to pay bridewealth (the wealth the 71 
bridegroom transfers to the family of the bride; Herskovits 1926) and to diversify production. 72 
Diversification is a risk-management technique mixing a range of investments within a portfolio 73 
(Lin 2011) to smooth out unsystematic risk events so that the positive performance of some 74 
investments will neutralize the negative performance of others (Barrett et al. 2001).  75 
 76 
Agro-pastoralism, the main focus of this study, is a system where the way of life, socio-cultural 77 
norms, values and indigenous knowledge revolve around livestock rearing, while a few food 78 
crops are also grown. Milk production is seasonal, as it depends largely on the availability of 79 
pasture and water (Ayantunde et al. 2011). Most milk produced is consumed, the surplus shared 80 
with neighbours or sold for cash (Holden and Coppock 1992; Ng’ang’a et al. 2016).  Farmers 81 
raising cattle also derive direct benefits from sale or consumption of animal-source foods (milk 82 
and meat), and household-oriented benefits such as risk management, manure and cultural uses.  83 
 84 
In Mozambique, agriculture accounts for about 22% of GDP, of which 6% is derived from 85 
livestock (Nhlengethwa et al. 2015; CIA 2017). Livestock’s recorded contribution to GDP 86 
mostly captures commercially oriented benefits (e.g. milk and meat), while excluding household 87 
oriented benefits such as financing, insurance, saving, manure, bridewealth and draft power 88 
(Götter 2015; Hänke and Barkmann 2017). In Mozambique cattle (about 1.4 million head) are 89 
the principle commercial livestock species (Food and Agriculture Organization 2005). About 90 
86% of cattle are found in the three southern provinces – Gaza, Inhambane and Maputo. Herd 91 
size per household ranges between 10 and 20 head, mostly raised in extensive systems and 92 




Household benefits outweigh commercial benefits 
usually grazed during the day and gathered in kraals at night. Most cattle are from indigenous 93 
breeds: unimproved Mashona, Nguni and Tuli. The main exotic breeds are Ayrshire and Jersey, 94 
with crossbreds a mixture of indigenous Sanga type (i.e. Mashona and Tuli) (Moyo et al. 1996).  95 
 96 
Most research aimed at improving livelihoods of rural households in SSA has targeted the 97 
commercial benefits of cattle, which focus more on marketing as part of a business plan and have 98 
largely neglected household-oriented benefits related more to managing risk (Cousins 1999). 99 
Consequently, most policies aimed at livestock sector development are skewed toward 100 
commercial benefits (Romney et al. 1994). How pastoral and agro-pastoral households use 101 
livestock to respond to their needs (including risks and shocks) is also of interest to policymakers 102 
seeking to improve rural livelihoods (Schlenker and Roberts 2009; Schlenker and Lobell 2010). 103 
As a first step toward formulating balanced livestock policies, the relative importance of 104 
household-oriented benefits needs to be quantified. Because of the dynamic setting and nature of 105 
decision making among pastoral and agro-pastoral households, it is difficult to study households’ 106 
objectives for raising livestock in real time. This paper presents a “shortcut” approach, by 107 
considering household perceptions in determining the objectives for raising cattle and 108 
characterizing the relative importance of household-oriented benefits, although raising cattle may 109 
not be solely for household-oriented benefits, since households also raise cattle in response to 110 
market incentives (Steinfeld 1988). A focus on the relative importance of household-oriented 111 
benefits could interest policy-makers as it will provide the rationale for considering these 112 
benefits. In this study the term objectives and benefits are the same and have therefore been used 113 
interchangeably. 114 
 115 
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1.1 A review of household oriented benefits derived from cattle  116 
Although prominent for millennia, the cultural and economic importance of livestock’s role in 117 
SSA has been documented only since the early 20th century. Literature based on pioneering work 118 
of Herskovits (1926), for example, focused on the importance of keeping large herds of cattle 119 
among African societies and their role in generating social prestige. Wealth is the accumulation 120 
of assets, conferring security, prestige and social status (Dombrowski 1993). According to 121 
Herskovits (1926), wealth among pastoral and agro-pastoral households is judged entirely by 122 
their holding in cattle, sheep and goats. Large herds or flocks are still considered a symbol of 123 
wealth and confer social status (Barrett 1991). Cattle are more valued than are sheep and goats, 124 
and households with many cattle are considered wealthier and are accorded higher social status 125 
(Tavirimirwa et al. 2013). 126 
 127 
The continuing importance of livestock – in particular the role of cattle as insurance among 128 
many societies in SSA – is evident among pastoral and agro-pastoral households (Ng’ang’a et al. 129 
2016). Where the financial sector is not well developed and households not fully integrated into 130 
credit markets, cattle perform financing roles as part of the herd can be converted into disposable 131 
income (Valdivia et al. 1996). In ASALs, investment in cattle is considered attractive compared 132 
with saving in a bank (Slingerland 2000). Since crop insurance is non-existent and credit markets 133 
are poorly developed (Besley 1995), households must find other means of self-insurance against 134 
covariant and specific risks. Consequently, households accumulate assets as a form of insurance. 135 
Cattle are the most common form of asset accumulated for this purpose (Delgado et al. 2001): 136 
capital invested in herds guarantees meeting future requirements (Bosman et al. 1997) as it can 137 
be easily converted into cash as needed (Steinfeld 1988). 138 
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 139 
Households do not invest in livestock exclusively for insurance purposes. Other uses include 140 
payment of bridewealth, particularly in the form of cattle (and not its cash equivalent), which is 141 
common practice among many communities in SSA. Households raising livestock in ASALs 142 
rarely slaughter cattle for food except during drought periods, but rather sell them and use the 143 
income to purchase food (Fafchamps et al. 1998). The use of cattle for financing household 144 
expenditure is more evident after calamities such as droughts and floods (Barrett 1991; 145 
Fafchamps et al. 1998). The role of cattle in financing is derived from the perspective of loss 146 
management that aims to ensure household survival and maintenance of productive capacity 147 
(Jodha 1978). Jodha argues that farm households in ASALs habitually undergo cycles of asset 148 
depletion and replenishment. Assets accumulated under favourable agricultural conditions may 149 
be considered equivalent to savings, while cattle play a key role in financing when agricultural 150 
conditions are unfavourable. 151 
 152 
Saving money in banks is uncommon in rural areas of ASALs because of poor infrastructure, 153 
which increases investment costs for potential financing institutions. This, in turn, raises 154 
transaction costs for households needing banking services (Binswanger and McIntire 1987). 155 
Consequently, such households end up investing money in herds and flocks by purchasing more 156 
animals (Bosman et al. 1997; Slingerland 2000). Indeed, for farmers lacking alternative financial 157 
markets offering banking services, such wealth accumulation is rational (Delgado et al. 2001). 158 
Furthermore, wealth stored in the herd is less accessible compared with cash in hand and 159 
therefore less prone to misuse on unplanned expenditure (Deaton 1992).  160 
 161 
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 Around 10-15 million animals are used for draft power in SSA agriculture, enabling farmers to 162 
increase agricultural production and improve quality of life. Pearson and Vall (1998) showed that 163 
animal power (predominantly oxen) is used on about 15% of cultivated land in SSA. In East 164 
Africa, the dependence on oxen for draft power depends on the level of interaction between 165 
livestock keeping and crop production. For example, in Tanzania, labour requirements for 166 
weeding in maize farming were reduced by up to 80% by using animal-drawn cultivators 167 
(Kwiligwa et al. 1994). In Zimbabwe and Mozambique, the use of draft power is long 168 
established and widespread outside the tsetse-free zones (Muvirimi and Ellis-Jones 1999). Gaza 169 
Province in Mozambique, the main area for this study, is one of the tsetse-free zones where most 170 
households are agro-pastoralists and use animal traction for land preparation (Coughlin 2009). 171 
For example, about 90% of smallholder farmers in Gaza use animal traction to plough (Cunguara 172 
et al. 2016) 173 
 174 
In some areas in SSA, livestock keepers regard manure to be as important as milk and meat (e.g. 175 
in the East Africa highlands) or draft power (Barrett 1991). In Zimbabwe, farmers reduce grazing 176 
time even though this reduces feed intake and adversely affects livestock production so they can 177 
keep cattle in a kraal longer to increase manure collection (Romney et al. 1994).  However, cattle 178 
manure use is uncommon in Mozambique because it is labour intensive, (Garibotti et al. 2011) 179 
since most of the farms are situated along the rivers away from the homestead. 180 
 181 
In rural Mozambique, financial markets perform poorly, and opportunities for risk management 182 
through formal insurance are rarely available (Notenbaert et al. 2012). Here, households often 183 
seek alternative strategies for coping with risks. One such strategy practiced for smoothing 184 
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consumption and expenditure is selling productive assets such as cattle. Cattle’s role in financing 185 
is thus important, and excluding such benefits when evaluating their contribution to household 186 
livelihoods may be misleading (Bosman et al. 1997; Ng’ang’a et al. 2011).  187 
 188 
1.2  Definition of concepts 189 
The role of cattle keeping is visible to households through both the inflow (i.e. accumulating 190 
capital as a form of savings) and outflow (i.e. spending accumulated capital on expenditures) 191 
(Bosman et al. 1997). In this study, the role of cattle in financing implies benefits derived from 192 
cattle through outflows. Insurance refers to the use of the capital invested in the form of livestock 193 
through sales for meeting expenses related to shocks to ensure survival and investments in 194 
resilience-building opportunities (Ouma et al. 2011; Sanginga et al. 2013). The insurance value 195 
derived from livestock comes from the household’s ability to use cattle as food or emergency 196 
income in the event of shocks, as well as a source of capital to invest in new otherwise 197 
unaffordable livelihood capabilities (Baumgärtner and Strunz 2014; Hänke and Barkmann 2017). 198 
Bridewealth refers to the wealth the family of the bridegroom transfers to the family of the bride 199 
(Herskovits 1926). 200 
2 Material and methods 201 
2.1 Study area 202 
This study was conducted in Mabalane District in Gaza Province in southern Mozambique. The 203 
district is situated approximately 314 km northwest of Maputo – (the capital of Mozambique), 204 
covers 9580 km2 and has a population density of 3 inhabitants per km2, far below the national 205 
average of 25 inhabitants per km2 (Mahamane et al. 2017). About 75% of Mabalane District is in 206 
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the ASALs, receives low and variable rainfall averaging 623 mm/year falling mainly from 207 
November to March, with a high potential evapotranspiration of about 1800 mm/year (Trabucco 208 
and Zomer 2009); crop and livestock farming predominates (Mahamane et al. 2017). Frequent 209 
floods lead to high crop and livestock losses. Traditionally, the livelihoods of households in the 210 
district have included a combination of livestock raising, cropping and off-farm income-211 
generating activities (Barrett et al. 2001; Trabucco and Zomer 2009). Livestock raising is 212 
possible because of adequate pastures in the district. After the civil war in 1992, livestock 213 
numbers in Gaza Province increased on account of interventions by the Mozambique 214 
Government aimed at promoting both crop and livestock farming (Di Matteo and Schoneveld 215 
2016). These interventions include: attracting private-sector investment to increase smallholder 216 
access to new technologies and markets, establishing the Agriculture Promotion Centre 217 
(CEPAGRI) in 2006, promoting large-scale farming, and issuing title deeds and investment 218 
licenses to agricultural investors (Buur et al. 2012; Deininger and Xia 2016; Di Matteo and 219 
Schoneveld 2016). 220 
2.2 Data 221 
Purposive sampling (Nyariki 2009) was used to identify three provinces (i.e. Inhambane, Maputo 222 
and Gaza provinces) in Mozambique with large numbers of livestock. Multi-stage sampling 223 
(Nyariki 2009) was done as follows: the three provinces were assigned numbers one to three, and 224 
Gaza Province was randomly selected in the first stage of sampling (Fig 1). In the second stage, 225 
one district – Mabalane District – was randomly selected from the many districts of Gaza 226 
Province in the Mozambique national census (MNC) register. In the third stage of sampling 227 
using this register, the villages in Mabalane District were assigned numbers and 12 villages were 228 
randomly selected. T-test results showed that the sample sizes in the selected villages did not 229 
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differ significantly (at p<0.05). Finally, using the MNC register as a sampling frame, a sample of 230 
16 households was randomly selected from each of the 12 villages resulting in a sample size of 231 
192.  232 
 233 
<<Fig. 1 about here>> 234 
 235 
The sample size was determined using the formula Eq. 1 (World Health Organization 2005)  236 
 = 	 = 
.×.. = 192         (1) 237 
Where:  = the sample size; 
 = the confidence level (i.e. 99%);  = the desired level of 238 
precision;  = the proportion of the population;  = 1-.  239 
Using a structured questionnaire, household surveys were conducted in January-March 2009, a 240 
period when farmers were not actively engaged in cultivation activities. The questionnaire was 241 
divided into four main sections: (1) household composition (including the characteristics of the 242 
household); (2) livelihood strategies and livestock assets (with detailed information on earning); 243 
(3) livestock ownership and main benefits derived; and (4) household welfare outcomes 244 
(including income, food and health). The data were collected through face-to-face interviews at 245 
the homestead with at least one adult (involved in household decision-making processes) from 246 
the household. The interviewees were asked to list the main objectives of cattle raising and to 247 
compare the objectives against each other. Data entry and coding were done in Microsoft Excel 248 
2007 and exported to STATA software version 10.0/SE from StataCorp LP for descriptive 249 
analysis. Analytical hierarchy process (AHP) software (Forman and Gass 2001), an expert choice 250 
model, was used in determining the relative importance of the objectives of cattle keeping. 251 
Household size was estimated by recording age and gender of household members engaged in 252 
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production and consumption activities and converting the data into adult equivalents (Martin 253 
1985). 254 
2.3 Data analysis 255 
AHP is a structured technique found effective and practical when complex and unstructured 256 
decisions are required. It is based on the mathematical theory of value, reason and judgment 257 
(Forman and Gass 2001) to enable ranking of tangible and intangible factors against each other 258 
for evaluating alternative solutions to an overall goal. AHP has been used in evaluating transport 259 
policies (Berrittella et al. 2007), location planning and improving selection process for higher 260 
education (Steiguer et al. 2003). AHP allowed the different types of livestock benefits to be 261 
compared and weighted. Pairwise comparisons are based on objective and subjective criteria, 262 
often unique to the decision maker (Sarathy 2013). In this study, AHP was used to organize 263 
farmers’ perceptions and judgment into a hi rarchy explaining the most important reason for 264 
cattle raising. To be able to apply AHP and avoid biases in the interview process, household data 265 
were collected with the help of six local enumerators. The questionnaires were translated from 266 
English into Portuguese (the official language in Mozambique) and Changana (the local 267 
language) to ensure good understanding of the research questions. With the open-ended question, 268 
interviewees were asked to list the main objective of cattle raising. The researcher then 269 
illustrated how to compare the objectives in terms of their importance using a few examples (cf. 270 
Steps 2 and 3 in Section 2.4) and categorised the responses into the benefits presented in the 271 
results section. 272 
2.4 Implementing the AHP 273 
AHP was implemented using the following steps  274 
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Step 1: Defining the problem and main goal of the study. The researcher defined the main 275 
problem as policymakers’ lack of in-depth understanding of household-oriented production 276 
objectives in the agro-pastoralist production systems. The goal of the study was defined as 277 
determining the relative importance of the objectives of cattle raising for the livelihoods of agro-278 
pastoral households of Mozambique. The researcher decided to ask the farmers to list the main 279 
benefits (commercial and household-oriented) derived from cattle raising based on own 280 
experience during the last ten years prior to the survey. 281 
  282 
Step 2: Structuring the objectives in terms of weight.  283 
The farmers were asked to list the main cattle-raising objectives (e.g. draft power, financing, 284 
insurance, saving, social prestige, manure, meat, milk). They were then asked to compare pairs 285 
of their objectives to assess their relative importance to the household. The main aim was to 286 
capture the importance attached to human judgment, rather than just the underlying information 287 
(e.g. the weight attached to insurance compared to draught power) when performing AHP 288 
(Steiguer et al. 2003). 289 
 290 
Step 3: Constructing the matrices for pairwise comparison.  291 
The researcher developed sets of pairwise-comparison matrices using a relative scale ranging 292 
from one (i.e. equally important) to nine (i.e. extremely different in importance) (Table 1). For 293 
instance, giving seven and one when comparing insurance and draft power means that the 294 
household attached much higher importance to insurance as compared to draft power. The 295 
interviewees compared the objectives, and the researcher recorded their judgment outcomes. 296 
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This process was repeated until all the benefits were compared. The  − 1  !"⁄  297 
used in developing the matrices thus reflect households priorities in cattle raising objectives. 298 
 299 
<<Table 1 about here>> 300 
 301 
Step 4: Assigning the reciprocals for the judgements. 302 
The researcher assigned each of the  − 1  !"⁄  a reciprocal as shown in Table 2a. 303 
 304 
Step 5: Assigning weight to the eigenvalue. 305 
The hierarchical synthesis was used in weighing the eigenvalue (λmaxW) by the weight of the 306 
criteria, and the sum taken over all weighted eigenvector entries corresponding to those in the 307 
next lower level of the hierarchy. At this stage the AHP software ‘Expert Choice’ was used to:  308 
i) Synthesize the pairwise-comparison matrix by dividing each element of the matrix by 309 
its column total. For example, the value 0.33 in Table 2b is obtained by dividing 1 310 
from Table 2a by 3, the sum of the column items in Table 2a 311 
(1+0.5+0.5+0.5+0.2+0.2+0.2), and 312 
ii) Calculate the priority vector for the objectives of cattle raising (Table 2b) by finding 313 
the row averages. For example, the priority of draft power with respect to the 314 
objective of cattle raising in Table 2b was calculated by dividing the sum of the row 315 
(i.e. 0.33+0.43+0.30+0.24+0.36+0.29+0.27) by the number of objectives of cattle 316 
raising (columns), i.e., 7, in order to obtain the value 0.32. The priority vector for 317 
objectives of cattle raising is presented in the last column of Table 2b. 318 
 319 
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<< Table 2a, b and c about here>> 320 
 321 
Step 6: Determining the consistency index. 322 
After all the pair-wise comparisons had been made, the researcher determined consistency $% 323 
by means of eigenvalue λmax, using Eq. 2. 324 
$% = &|()*+,,+-         (2) 325 
Where:  is the matrix size or the compared benefits, and .()* = /012 326 
The consistency ratio (CR) was then compared using the AHP software Expert Choice. The CR 327 
allows the researcher to check the reliability of the findings and to prevent inconsistent 328 
judgements (Maruthur et al. 2015). The CR was calculated by multiplying the synthesized 329 
pairwise-comparison matrix (cf. Step 5(i) and Table 2a) by their respective priority vector 330 























































Dividing all the elements of the weighted sum matrices by their respective priority vector 334 
element, the researcher obtained  335 
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A2.270.32B = 7.17, A1.620.23B = 7.16, A1.130.16B = 7.11, A0.830.12B = 7.07, A0.550.08B = 7.15, A0.430.06B
= 7.06, A0.300.04B = 7.10 
The average of these values was then computed (Table 2c) to obtain eigenvalue .()* as  336 
.()* = 7.17 + 7.16 + 7.11 + 7.09 + 7.15 + 7.06 + 7.107 = 7.11 
The consistency index ($% was thus obtained as follows: 337 
$% = .| 1D −  − 1 = 7.11 − 77 − 1 = 0.01 
Nevertheless, it is always important to check for consistency of the pairwise comparison (Al-338 
Harbi and Subhi 2001) by selecting the appropriate value of random consistency ratio (Saaty, 339 
2012); the E% for a matrix size of seven is equal to 1.32, the consistency ratio ($E	was then 340 
computed as follows: 341 
$E = GHIH = .--.J
 = 0.015  342 
The $E is acceptable if it does not exceed 0.10; otherwise, the matrix is said to be inconsistent 343 
(Al-Harbi and Subhi 2001). 344 
3 Results   345 
3.1 The characteristics of the households in the study site  346 
 347 
The household size ranged between 2 and 16 persons in adult equivalents, with an average of 348 
eight persons per household. The age of household head ranged from 21 to 97 years, with an 349 
average of 52 years. “Household head” refers to the most senior member of the family 350 
recognized by all other household members in terms of making key decisions. Out of the 192 351 
household heads, 157 (80%) were male the rest (20%) were females. Female household heads 352 
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were less educated when compared with their male counterparts; 65% of the female household 353 
heads had not received formal education compared with 55% of their male counterparts. All 354 
households in the study were agro-pastoralists, practicing some crop farming alongside livestock 355 
keeping. The sources of income were livestock raising, cropping and off-farm activities. The 356 
livestock raised included cattle, goats, pigs, poultry and sheep. Sheep, goats, pigs and poultry are 357 
managed by women, and cattle by men. Cattle, sheep and goats are raised extensively by 86% of 358 
the households. The cattle were indigenous (90%), exotic (7%) and cross-bred (3%). The main 359 
indigenous breeds of cattle were the un-improved Mashona, Nguni (also called Landim), and 360 
Tuli. The main exotic breeds of cattle were Ayrshire and Jersey, while cross-breds were a 361 
mixture of these with Zebu or Nguni. The main objectives for cattle raising included draft power, 362 
financing, insurance, saving, bridewealth, social prestige, store of wealth, manure, meat and 363 
milk. Examples of off-farm income-generating activities included farm labour, office 364 
employment, entrepreneurial activities, remittances etc. Farm sizes ranged between 0.25 and 27 365 
ha with an average of 5 ha. Farm sizes of (70%) of the households ranged between 0.25 and 2 ha.  366 
The distances from the homesteads to public infrastructure (e.g. markets, water, clinics, 367 
electricity), varied significantly. 368 
 369 
3.2 The relative importance of household-oriented benefits derived from cattle 370 
 371 
A majority of households (75%) raised cattle to derive draft power, a few (16%) kept them as a 372 
form of saving, financing and insurance (Fig. 2), while less than 10% raised cattle for milk and 373 
meat, bridewealth, social prestige or store of wealth (seeking store of wealth induces the 374 
households to maintain individual animals beyond the “optimal” age for slaughter). The finding 375 
that draft power is important for most households suggests a strong interaction between cattle 376 
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raising and crop production. In Mabalane District, most of the land is publicly owned and 377 
communally managed (Fig. 3) and most households live together in villages. However, 378 
depending on where each household had its crop field – as determined by soil fertility and 379 
availability of water, and land – the distance from the homestead to the field varied considerably. 380 
Draft power was important for transporting inputs to the field and the harvest to the homestead, 381 
hence vital for achieving the household’s agricultural production goals. While the use of cows or 382 
oxen for transport was widespread among households, ploughing and making furrows for sowing 383 
was mainly done using oxen. The importance of draft power could be the reason why most 384 
households (90%) kept indigenous cattle breeds (Table 3). 385 
 386 
<<Figure 2 about here>> 387 
<<Figure 3 about here>> 388 
<<Table 3 about here>> 389 
 390 
To provide draft power, two oxen are yoked together to form a team (referred to as junta).  391 
Owning a junta  is important for income generation, especial y at the beginning and the end of 392 
the rains or at the end of the cropping season. A junta is hired at a fee of about 250 Meticais for 393 
half a day (about 4 hours) work. Meticais is the legal currency in Mozambique; 1 US$ was 394 
equivalent to 21 Meticais at the time of survey. 395 
 396 
As a form of saving, cattle enable households to accumulate wealth on the hoof for possible later 397 
sale to finance household expenditures (Siegmund-Schultze et al. 2011). The financing from 398 
cattle was important for offsetting expenditures e.g. for house construction, paying school fees 399 
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and buying clothes. Keeping cattle as a form of insurance means that households do not need to 400 
pay an insurance premium. Most interviewees reported relying on cattle as insurance in case of 401 
illness or death of household members. Thus, while saving and financing enabled households to 402 
meet expected or planned expenditures, cattle based insurance enabled households to protect 403 
themselves from unforeseen events. For saving, financing and insurance, cattle were 404 
accumulated primarily through increasing the herd size (e.g. by buying a young calf, an ox or a 405 
heifer after a good crop harvest). 406 
 407 
Less than 10% of the households reported social prestige, bridewealth, store of wealth or food 408 
(milk and meat) production as their main objective for raising cattle. Households reporting social 409 
prestige as an important objective for cattle raising already had high social status (e.g. a village 410 
leader). In Mabalane District, large herds of cattle are considered evidence of one’s ability to 411 
manage communally owned resources. The association between village leadership and the 412 
management of large herds was confirmed by a Pearson chi-square test of independence with 413 
twelve degrees of freedom (i.e. Chi2 (12)) of 58.5 with a probability of 0.000, and the association 414 
between social status and village leaders showed a Chi2 (12) of 18.5 with a probability of 0.000. 415 
 416 
The AHP pairwise comparison provided the relative weights of the cattle raising objectives 417 
(Table 2c). Draft power and milk had the highest and lowest relative weights, respectively (Table 418 
2b). The CR of 0.015 indicates that the judgments provided by households for the seven 419 
objectives of cattle raising were consistent and acceptable. The objectives for cattle raising 420 
among households in Mabalane District ranked from the most to the least important were, draft 421 
power, saving and financing, insurance, bridewealth, store of wealth, social prestige, meat and 422 
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milk. The results in Table 2b corroborate the initial results (Fig. 2), where households had 423 
reported draft power saving and financing, and insurance as the most important functions of 424 
cattle. This suggests that these functions play a greater role in the livelihoods of most households 425 
than do meat and milk production.  426 
 427 
Different categories of cattle had different roles as far as the households’ objectives of cattle 428 
keeping were concerned. Between 2004 and 2008, the categories of cattle that were sold to 429 
finance expected expenditures differed from those used as insurance to offset unforeseen shocks 430 
(Table 4): oxen made up the highest proportion (42%) of cattle sold for the former purpose, 431 
whereas cows made up the highest proportion (38%) used to provide insurance for unforeseen 432 
shocks (e.g. death of a household member) and future needs. During the same period, the 433 
proportion of immature males and heifers sold to provide for insurance and financing roles were 434 
almost equal (columns 2 and 4 in Table 4). Calves were used only to provide insurance but not to 435 
finance expenditure (column 1 in Table 4). This suggests that, under normal circumstances, 436 
farmers keep calves to replace old stock or to sell them later when their value is higher.  437 
 438 
<<Table 4, about here>> 439 
4 Discussion 440 
4.1 Importance of policymakers’ understanding of cattle-keepers’ objectives 441 
The results showed that few agro-pastoral households identified milk, meat, store of wealth, 442 
bridewealth, and social prestige as main reasons for keeping cattle (Fig. 2). They seemed less 443 
concerned with the commercial-oriented livestock benefits and raised livestock even described as 444 
being of “low productivity” (Moll et al. 2007; Behnke 2010). Policymakers’ lack understanding 445 
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of reasons for keeping cattle may prevent the formulation of livestock policies that take into 446 
account the visions and viewpoints of both policymakers and cattle keepers’. The institutional 447 
environment of the households is usually excluded in the policy development process (Bennison 448 
et al. 1997; Moll et al. 2007). The findings are presented here in the context of existing literature 449 
and then the policy-relevant institutional environment of the benefits identified in this study is 450 
explored. 451 
The finding that most households in this study raised cattle to derive household-oriented benefits 452 
such as draft power, insurance, saving and financing, rather than commercial benefits is in 453 
agreement with the literature on traditional/cultural norms of agro-pastoral communities in semi-454 
arid areas of SSA, where the main purpose of raising cattle is for households-oriented benefits – 455 
hence the term ‘live-stock’ (Shackleton et al. 2001; Moll 2005; Siegmund-Schultze et al. 2011). 456 
The findings are also in agreement with those of household decision making models by McPeak 457 
and Doss (2006), where households make decisions for their survival. The factors that condition 458 
household reliance on a particular choice of economic activity – including benefits derived from 459 
livestock – may vary depending on their demographic and socioeconomic characteristics (e.g. 460 
Ng’ang’a et al. 2011) and institutional environment (e.g. Moll 2005). 461 
 462 
The reliance on the insurance, saving and financing benefits of cattle, and the low prominence of 463 
milk and meat marketing could be explained by the low level of development within the district, 464 
exacerbated by the civil war that ended in the 1990s. Markets and other facilities that offer 465 
services such as banking are situated more than 100 kilometres away from the study area. Good 466 
access to infrastructure and markets affects the nature of intra-household decisions (Smith 2004), 467 
creating opportunities that benefit households in terms of changing their strong cultural 468 
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attachment to adopt market-oriented agriculture (Bryan et al. 2013). Poor access to the market 469 
increases the risks associated with the pricing of livestock, constrains the sale of livestock and 470 
motivates the retention of cattle to avoid losing money (McPeak and Barrett 2001). In their 471 
studies, McPeak and Dos (2006) and Moll (2005) showed that proximity to markets and urban 472 
centres increased the ability of households to sell milk. Furthermore, long-distance movement of 473 
herds in search of water and pastures can lower milk production, leading to less reliance on milk 474 
among households.  475 
The observation that more than 15% of households ranked the use of cattle as a form of savings, 476 
which could be used to finance future planned and unplanned expenditures, is in agreement with 477 
observations made in Ethiopia by Desta and Coppock (2004), where only 1- 2% of pastoralists 478 
were found to save money in banks. Instead, they preferred to keep savings in the form of 479 
animals, especially because of the high transaction costs involved in banking. The importance 480 
attached to cattle as a form of savings could also be explained by the fact that most households 481 
studied were in areas that are prone to droughts and floods (Bati 2013). Barrett et al. (2003) 482 
observe that households in semi-arid areas rarely use markets to re-stock following a shock.  483 
 484 
The household decision-making models used by McPeak and Doss (2006) and Bati (2013) 485 
demonstrate that decisions made by households are determined largely by what they learn 486 
through experience (e.g. encountering risks and shocks) over time. Pastoral and agro-pastoral 487 
households view diversification of activities as a risk-reduction strategy. Accumulation of 488 
livestock is the primary means of growing their wealth, which provides effective insurance 489 
against risk and shocks such as drought (Kazianga and Udry 2006). The results of the present 490 
study showed that the decision-making process around using cattle as insurance and capital differ 491 
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based on the type of shocks. For example, calves are sold only when severe shocks occur. Thus, 492 
while our study supports earlier research on the role of cattle as a form of insurance (Ng’ang’a et 493 
al. 2016) and capital (Sanginga et al. 2013), the findings point to another new and 494 
complementary perspective that, even though calves are known to be the building blocks of a 495 
herd and as such are rarely sold, severe shocks may force households to change their decision-496 
making criteria. 497 
 498 
Low-income, rainfall and less developed infrastructure constrain innovation in small-scale crop 499 
and livestock farming as practiced by agro-pastoral households. The location of suitable crop-500 
farming areas far from the homesteads is an added constraint. Using locally available resources 501 
to overcome these constraints could explain why most of households use cattle for draft 502 
purposes.  503 
 504 
Institutional environment aspects, e.g. cultural norms and values, should also be considered. 505 
Although herd size improves social status (e.g. Moll 2005), most households in the study did not 506 
raise cattle to increase their social status. This finding suggests that cultural norms can differ 507 
between livestock-keeping groups. For example, large herds are a symbol of wealth and social 508 
status for Maasai pastoralists in Kenya and Tanzania (de Leeuw et al. 1999) but the results of 509 
this study suggest that successfully managing large herds is a signal to the community of an 510 
individual’s managerial and leadership capacity. The AHP results showed that social status was 511 
not a major reason for keeping cattle, except for those already enjoying these benefits.  512 
 513 
4.2 Weaknesses and strengths in applying AHP 514 
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A heated debate about some axioms and principles of AHP is apparent in the literature 515 
(Rosenbloom 1997; Lucas et al. 2017), most of which cannot be compared or measured on a 516 
graphical ratio scale. Using the verbal scale based on an underlying numerical scale is more 517 
appropriate, even though its adequacy is controversial. Although the validity of verbal scale been 518 
corroborated in empirical studies (Rosenbloom 1997; Maruthur et al. 2015), in this study, it was 519 
not used because households were comfortable using the numerical scale of 1–9. 520 
 521 
Commercial and household-oriented benefits derived from raising cattle were characterised using 522 
AHP because of the complex and technical nature of the criteria. For this reason, households 523 
were requested to provide their input in Step 1 (the main objectives of raising cattle), and Step 2 524 
(structuring the objectives), while the researcher handled the technical and complex issues. In 525 
Steps 1 and 2, farmers were asked to express their opinion as objectively as possible. 526 
Nevertheless, because this is related to the interest of the households, an intrinsic component – 527 
which is difficult to measure – may arise. Although this is one reason why AHP is important in 528 
decision-making, in this study, the subjective component was assumed to be inherent in pairwise 529 
comparisons of the different objectives.  530 
 531 
The strengths of the AHP include: a) achieving good balance between farmers’ perception and 532 
decision analysis (Tiwari et al. 1999), because it is based on simple mathematics (Forman and 533 
Gass 2001), and the explicit responses of the agents increase transparency in decision processes; 534 
b) enabling quantification of qualitative, subjective and intangible information which are most 535 
common when researchers have to consider varied criteria such as sociocultural factors; c) 536 
enabling use of real data when available or judgements from decision agents when data are not 537 
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available; d) easy implementation using software e.g. Expert Choice; e) it offers an empirical 538 
solution to a complex decision-making process and its validity is founded on the empirical 539 
results; and f) AHP is quite common in multi-criteria decision analysis (MCDA). 540 
 541 
5 Conclusions  542 
Our study offers evidence that household oriented benefits of cattle play an important role in 543 
agro-pastoral households’ livelihoods, a finding that echoes those from Kenya (e.g. Ouma et al. 544 
2004) and in Madagascar (Götter 2015; Hänke and Barkmann 2017). In environments hostile to 545 
production, one may wonder why farmers keep cattle, but the answer lies in the capturing of 546 
household-oriented benefits (Siegmund-Schultze et al. 2007). Raising cattle can provide 547 
commercial benefits such as milk, meat and manure, but their contribution to household 548 
livelihoods varies depending on the household socio-economic conditions (Ngigi et al. 2015).  549 
 550 
The AHP enabled ranking and evaluation of the benefits derived from cattle raising across the 551 
192 households studied, draft power was identified by 75% of households as the main benefit 552 
derived from raising cattle, while saving, financing and insurance functions were identified by 553 
15% of the households. All these functions were considered more important than bridewealth, 554 
store of wealth, meat and milk. This suggests that, to improve household livelihoods in ASALs, 555 
it is important to consider and evaluate the importance attached to both households-oriented and 556 
commercial benefits. As most agro-pastoral households in Mabalane District raise cattle to 557 
derive not commercial; but rather household-oriented benefits, the latter should not be excluded 558 
from the development agenda in southern Mozambique.  559 
 560 
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6  Recommendations 561 
The link between raising cattle and household-oriented benefits is relevant from academic, 562 
development and policy perspectives. The challenge to policymakers and development 563 
practitioners is to establish mechanisms and interventions that can provide an enabling 564 
environment under which household-oriented benefits derived from cattle can be improved or 565 
replaced. Interventions that seek to improve productivity and income through animals with good 566 
genetics for draft performance may also affect the demand for household-oriented benefits such 567 
as insurance (e.g. via credit provision) and the appropriate number of animals needed per farm.  568 
 569 
Similarly, by improving the availability of financing and saving, facilities the dynamics of 570 
household-oriented benefits derived from raising cattle may be affected. As another example, 571 
promoting the appropriate number of animals on a farm could led to promoting the application of 572 
manure on fields as organic fertilizers. Probing these interrelations is therefore useful for policy 573 
development and an urgent priority for research. The apparent heterogeneity within cattle 574 
keepers challenges the development of targeted policies for livestock keepers seeking specific 575 
benefits. There is a need for further research on whether there are policies that hinder, for 576 
example, draft power use and the optimal number of cattle needed per farm for developing 577 
targeted policies for scaling the use of draft power. 578 
 579 
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Fig. 1. Map of Africa showing the location of Mozambique, Gaza province and Mabalane 
district. Source: The boundaries, inland water, and roads were obtained from the lobal 













































Main benefits derived from cattle































Types of land ownership











1 Equally important Two decision elements equally influence the decision. 
3 Moderately important One decision element is moderately more influential than the other. 
5 Strongly important One decision element has a stronger influence than the other. 
7 Very strongly important One decision element has significantly more influence over the other. 
9 Extremely important The difference between the influences of the two decision elements is extremely 
significant. 
2, 4, 6, 8 Intermediate judgment 
values 
Judgment values between equally, moderately, strongly, very strongly and extremely. 
Reciprocals   If v is the judgment value when i is compared to j, then 1/v is the judgment value when j 
is compared to i. 
Source: Adapted from Dyer and Forman (1992)2 







Table 2. Farmers’ pairwise ranking: (a) comparison of decision elements (b) synthesized matrix for criteria, and (c) computation of consistency index (CI) and 3 
consistency ratio (CR) 4 
 Table 2 (a) Draft power 
Saving 
and 
financing Insurance Social Prestige 
Bridewealth 
and store of 
wealth Meat Milk 
  
Draft power 1.0 2.0 2.0 2.0 5.0 5.0 6.0   
Saving and 
financing 0.5 1.0 2.0 2.0 3.0 4.0 5.0 
  
Insurance 0.5 0.5 1.0 2.0 2.0 3.0 3.0   
Social Prestige 0.5 0.3 0.5 1.0 2.0 2.0 3.0   
Bridewealth and 
store of wealth 0.2 0.3 0.5 0.5 1.0 2.0 2.0 
  
Meat 0.2 0.3 0.3 0.5 1.0 1.0 2.0   
Milk 0.2 0.2 0.3 0.3 1.0 0.5 1.0   
Column total 3.0 5.0 7.0 8.0 14 18 22   
 5 
Table 2 (b)        Row total Priority vector 
Draft power 0.33 0.43 0.30 0.24 0.36 0.29 0.27 2.21 0.32 
Saving and 
financing 0.16 0.22 0.30 0.24 0.21 0.23 0.23 1.59 0.23 
Insurance 0.16 0.11 0.15 0.24 0.14 0.17 0.14 1.11 0.15 
Social Prestige 0.16 0.07 0.08 0.12 0.14 0.11 0.14 0.82 0.12 
Bridewealth and 
store of wealth 0.07 0.06 0.08 0.06 0.07 0.11 0.09 0.54 0.08 
Meat 0.07 0.06 0.05 0.06 0.04 0.06 0.09 0.42 0.06 
Milk 0.05 0.04 0.05 0.04 0.04 0.03 0.05 0.30 0.04 
Column total 1.00 1.00 1.00 1.00 1.00 1.00 1.00   
 6 
Table 2 (c)        Criteria weight Eigenvalue 
Draft power 0.32 0.45 0.32 0.24 0.39 0.30 0.25 2.27 7.17 
Saving and 
financing 0.16 0.23 0.32 0.24 0.23 0.24 0.21 1.62 7.16 
Insurance 0.16 0.11 0.16 0.24 0.15 0.18 0.13 1.13 7.11 
Social Prestige 0.16 0.08 0.08 0.12 0.15 0.12 0.13 0.83 7.09 








store of wealth 0.06 0.07 0.08 0.06 0.08 0.12 0.08 0.55 7.15 
Meat 0.06 0.07 0.05 0.06 0.04 0.06 0.08 0.43 7.06 
Milk 0.05 0.05 0.05 0.04 0.04 0.03 0.04 0.30 7.10 
NB: λmax=7.11, CI = 0.01, RI = 1.32, CR = 0.015<0.1 The only categories listed in this table are those that received more than 3% of the 7 
respondents. Consequently bridewealth and storage of wealth have been excluded8 






Table 3. The distribution of cattle breeds among households 9 











(Mashona, Nguni and 
Tuli) 
175 90 14 13 1 92 
Exotic breed 13 7 5 8 1 28 
Cross breed 4 3 3 3 1 8 







Table 4. Categories, number and percentage of cattle sold during the four-year period (2004-
2008) to provide insurance and financial roles 
 Insurance role Saving and financing role 











of cattle sold 
(4) 
Oxen 54 33 81 42 
Cows 63 38 65 34 
Immature males 22 13 25 13 
Heifers 20 12 21 11 
Female calves 11 6 0 0 
Male calves 13 7 0 0 
Total 163 100 192 100 
NB: Each household kept one breed type only. Sample size =192.  
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